Live Insertion with BTL 
Transceivers 



This paper investigates the possible glitches caused by in- 
serting a board or module into a powered Futurebus+ bacl<- 
plane. The signal lines on the backplane will be in one of 
three states; high — when the bus is released, low — when 
the bus is asserted, and the transition state. In the transition 
state the bus will be going from a high to a low state or vice 
versa. The bus will spend the majority of the time in the high 
or low state. The glitch during live insertion will be investi- 
gated for the high and low state. 

The LI (live insertion) pin on the Futurebus-i- Transceivers 
helps minimize the loading on the bus during live insertion 
and after the board has been plugged into the backplane. 
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When LI is connected to Vcc and the output is in the re- 
leased state, the output Schottky diode (DS2) remains re- 
versed biased thereby minimizing the output capacitance as 
shown below. Reducing the capacitance at the output will 
minimize bus loading. 

The measurements were taken from a 10 slot backplane 
with 1" slot to slot spacing. The lines were terminated with 
39n resistors to 2.1V at each end. This is not a Profile A/B/F 
compliant Futurebus-i- backplane. A standard backplane will 
have 30 mm (IW') slot to slot spacing, 1 4 slots and 33ii ter- 
minations. The board was provided by Hybricon and uses 
the DS3884A Futurebus-i- 6-bit transceiver offered by Na- 
tional Semiconductor. The live insertion glitch taken on this 
backplane will be similar if taken on a standard Futurebus-i- 
backplane. The measurements were taken directly on the 
backplane (the rear side of the backplane was probed using 
a high impedance 2 GHz scope) unless othenwise specified. 
The Futurebus-i- backplane has two stages of contact. Stage 
one is when the power pins between the board and the back- 
plane mate. Stage two is when the rest of the signal pins 
make contact. These two stages are implemented by having 
short signal pins and long power pins on the backplane. As 
the board is inserted into the backplane the backplane power 
pins (VBP and ground) make contact with the board sooner 
than the signal pins as shown on Figure 1 . Stage two, when 
the signal pins make contact with the backplane, will be the 
subject of this paper. 
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Live insertion was tested using this basic set-up. Some of the testing done inc 


luded a 1 Mfi pull-up or pull-down resistor to Vqc or ground, respectively. 


Test done with device and connector excluding the board differs in that QVcc 


Vcc and DE were not connected to 5V. 


FIGURE 1. Live Insertion Diagram 


The waveforms shown on Figure 2 to Figure Tare based on 


negative amplitude of 150 mV, as shown in Figure 2. The 


multiple board insertions. In each figure several waveforms 


glitch reached an absolute minimum level of 1.94V. The 


are superimposed to show the various glitches observed. 


noise margin below the glitch is about 320 mV. The noise 


The waveforms shown were chosen from at least thirty that 


margin is equal to the absolute minimum level minus V|h min 


were fallen for each case. 


of the receiver which is 1 .62V. 


Case 1 : All power pins connected— Prior to insertion all the 


When the board was inserted into a backplane that was in a 


power pins including LI and DE are connected together as 


low state, no glitch was observed on the backplane as 


shown on Figure 1. When the board was inserted into a 


shown on Figure 3. The low state on the backplane is ac- 


backplane that was in a high state, the glitch had a maximum 


complished by having another board pull the bus low. 
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Live Insertion Test/Bus High State 
Device on Board 
Stage 1; Power pins connected 
Stage 2; Signal pins make contact 




■ 




- 








1 


■ 



5 ns/di\ 
FIGURE 2. 
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Live Insertion Test/ Bus Low State 
Device and Connector Only 
Stage 1; LI = 5V and GND connected 
Stage 2: Signal pins make contact 

Comments: No glitch observed 
after 50 insertions 



LIVE INSERTION 
CHIP AND CONNECTOR 
LI=5V\GR0UND CONNECTED 
NO GLITCH CAPTURED AFTER 



5ns/div Isl 



FIGURE 3. 



Case 2: Live insertion pin connected — Prior to insertion. Li 
is connected to the power pins. LVcc, QVcc and DE are ieft 
floating. The device was directiy soidered on a connector 



since the board was not re-configurable for this set-up. As 
shown on Figure 4 and Figure 5, no glitch was observed 
when the backplane was high or low prior to insertion. 
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Live Insertion Test/Bus High State 
Device and Connector Only 
Stage 1:LI = 5V and GND connected 
Stage 2: Signal pins make contact 

Comments: No glitch observed 
after 30 insertions 
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FIGURE 4. 
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Live Insertion Test /Bus Low State 
Device on Board 
Stage 1: Power pins connected 
Stage 2: Signal pins make contact 

Comments: No glitch observed after 
30 insertions 
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FIGURE 5. 



Case 3: Live insertion pin connected to Vqc aid B port tias 
a 1 Mn pull-up to Voc- Case ttiree was performed to insure 
that the test methodology in case two was correct. To inten- 
tionally cause a glitch during insertion, a 1 Mn pull-up resis- 
tor was used to bias the output to Vqc before inserting the 
device into a bacl^plane. The backplane was in a low state 
prior to insertion. The maximum amplitude of the glitch was 
1240 mV as shown in Figure 6. The noise margin above the 
glitch was 230 mV where noise margin is equal to V|l of the 
receiver (V|l max = 1 .47V) minus maximum amplitude. 



Case 4: Live insertion pin connected to Vqc and B port has 
a 1 Mn pull-down to ground. Case four was performed to in- 
sure that the test methodology in case two was correct. To 
intentionally cause a glitch duhng insertion, a 1 M£i resistor 
was used to bias the output to ground before inserting the 
device into a backplane. The backplane was in a high state 
phor to insertion. The glitch reached a minimum level of 
1 .925V which was 325 mV away from V.h of the receiver 
(V|H min = 1 .62V) as shown on Figure 7. 
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Live Insertion Test/Bus Low State 
Device Only 

Stage 1 : LI = 5V and GMD connected 
Stage 2:Signal pins make contact 

Comments: 1 Mfl to LI at the B port 
output was connected to force the 
output to glitch bus 
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FIGURE 6. 



SUMMARY 

The live insertion pin LI for the Futurebust- transceiver was 
designed so that the outputs couid be reverse biased during 
iive insertion prior to powering up the whoie board. Reverse 
biasing the outputs will present minimum loading to the bus. 
Results showed that when LI was pulled up to Vqc with 
QVcc and LVcc floating, prior to insertion no glitch was ob- 
served on the backplane. When all power pins (Vcc, LI, 
QVcc) 3"d driver enable (DE ) were connected to Vcc P"0' 



to insertion, the glitch never crossed threshold. This does not 
prove that there is no chance of a Live insertion glitch that 
may cross the threshold, but it does indicate the nature of 
that possible glitch. The investigations show that the glitch 
peak amplitude will be of short duration if it should cross the 
receiver threshold from either direction. If that should be the 
case, then National's BTL/Futurebus-i- transceivers have a 
natural glitch rejection specified at 1 ns typical, in case a live 
insertion signal does cross threshold. 
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Live Insertion Test/Bus High State 
Device Only 

Stage 1 : LI = 5V and GND connected 
Stage 2:Signal pins moke contact 

Comments: 1 Mil to Ground at the 
output was connected to force the 
output to glitch bus 
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LIFE SUPPORT POLICY 

NATIONAL'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT DE- 
VICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF NATIONAL SEMI- 
CONDUCTOR CORPORATION. As used herein: 
1 



Life support devices or systems are devices or sys- 
tems which, (a) are intended for surgical implant into 
the body, or (b) support or sustain life, and whose fail- 
ure to perform when properly used in accordance 
with instructions for use provided in the labeling, can 
be reasonably expected to result in a significant injury 
to the user. 



2. A critical component in any component of a life support 
device or system whose failure to perform can be rea- 
sonably expected to cause the failure of the life support 
device or system, or to affect its safety or effectiveness. 
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